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EXECUTIVE SUMMARY

This study contains an analysis of the impact on Scholastic

Aptitude Test (SAT) scores of coaching at two commercial

coaching schools. Data were obtained from the Educational

Testing Service (Ers) and from the coaching schools, enabling

a non-experimental study to be conducted.

Separate analyses were executed for the two schools for

students who were coached before their first SAT exam and

for students who were coached between their first and second

exams. It was found that coaching was effective at one of

the two schools, contributing on the average approximately

25 points to students' scores on both the verbal and math

SAT exams.

The students who attended the effective school (School

A) tended to be underachievers on standardized exams, i.e.,

they scored lower on standardized exams than would have been

predicted given their personal and demographic characteristics

(including such factors as grades in school and class rank).

If this underachieving was random rather than system tic,

the results showing the benefits of the coaching received at

School A might have been overstated'. Analysis was conducted,

however, showing .that the underachievement by the students

was not due to chance, and probably would have continued in the

absence of coaching.
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Some evidence has also been presented in the report

showing that students who were not underachievers on standardized

tests could also be helped by coaching-at School A. Becaus

data concerning this was only available for one test, the

issue of the effectiveness of School A for students who are

not underachievers on standardized exams could not be resolved

with a high degree of confidence in this study.

While the results indicated that coaching at the second

school was not effective, it should be pointed out that the

students at this school were not underachievers. Thus if

only-underachievers can be helped, it is possible that

coaching at the second school would be effective for such

students.



ANALYSIS OF THE IMPACT OF COACHING

The purpose of this study is to estimate statistically

the impact of commercial coaching on SAT scores. There

are two major approaches which can be used. The first is to

conduct an experiment. The second is to treat non-experi-

mental data as if they came from an experiment.

Conducting a coaching experiment requires defining

two comparable groups of students. Members of the experi-

mental group would be enrolled in coaching courses; members

of the control group would not receive any coachir. The

purest method of obtaining these two groups would 1 to deny

access to commercial coaching on a random basis to one -half

of the potential coaching school enrollees. If the experi-

mental and control groups were thus formed, then greater than

chance SAT score differences between the groups could be

attributed to coaching.

The second approach, analyzing an existing situation,

requires the identification of students Who voluntarily

enroll in coaching courses and students who choose not to

enroll in such courses. These two groups correspond to the

experimental and control groups of the first approach. If

the enrolled and non-enrolled groups are in all ways similar,

then SAT score differences between the groups can be attributed

to coaching.
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Both approaches have advantages and shortcomings.

The experimental approach is preferable because it avoi.ds

problems of self-electkon 1nta.coaching schools and can

assure that the uncoached students are, in fact, uncoached.

Self-selection can be important if students whose first SAT

or PSAT attempt produces unexpectedly low scores are more

likely to obtain commercial coaching than students whose

first exam score more closely matches their expectations.

If this occurs, score gains which are attributed to coaching

may contain a self-selection component which may lead to an

overestimate of coaching benefits.

Conversely, a non-experimental control group may lead

to an underestimate of coaching benefits. That is, the

uncoached students may in fact have received some form of

coaching other than formal enrollment in a commercial coaching

course. They may, for example, have attended a course

offered by a school in the not-for-profit segment of the

industry or have engaged in extensive self-preparation.

These unmonitored efforts, if they occur and if they are

effective, would tend to incxease the average test scores of

the "uncoached" students. These increased scores, containing

a component properly attributable to coaching, would tend to

shrink the apparent benefit from commercial coaching.

-2-
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On purely theoretical grounds the experimental approach

is preferable. However, the experimental approach is expensive,

time-consuming, and may present ethical problems (as it

would require denying access to commercial coaching to

students who want it). As a result, this study uses a

nonexperimental approach to estimating the effects of

coaching on SAT scores.

STUDY DESIGN

The major steps undertaken in the study were as follows:

1. Definition of sample group of SAT takers;

2. Separation of coaching school enrollees from

nonenrollees;

3. Collection of data on demographic and personal

characteristics for the students in the sample;

4. Segregation of the data into subsamples;

5. Comparison of SAT scores of coached and uncoached

students.

Each of these steps will be described below.

Definition of Sample of SAT Takers

The sample definition began with coaching school enroll-

ment lists obtained from coaching schools. These lists

contained students' names, addresses, and course dates

covering the testing years 1974-1975, 1975-1976, and 1976-

1977. This three-year time period was determined by two

factors. First, the records prior to 1974 were incomplete,
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illegible, or missing. Second, it was felt that a three-

year time period would be desirable to minimize any influence

from the long-term gradual decline in average SAT scores

that has been occurrtnq in recent years,

Although data were obtained from three coaching schools

in the New York metropolitan area, the data from one of

these were eliminated in the analysis due to the very small

number of students who were coached at this school.

Inspection of the student addresses allowed definition

of the primary market areas served by the coaching schools

in this metropolitan area. These market areas are compact,

contiguous areas which generate most of the coaching schools'

enrollment. At the three-digit level of Zip Code geography,

the SAT market area for metropolitan New York was: 064-069

(Connecticut), 070-080 (New Jersey), 085-089 (New Jersey),

and 100-127 (New York) .

Given these geographic market areas, CEEB and ETS then

provided the test records for all persons located in these

areas who attempted the SAT'during the three-year period

investigated. This large group of individuals included both

coached and uncoached students.

Separation of Enrollees from Nonenrollees

The separation of enrollees from nonenrollees began

with the identification of coaching school enrollees within

-4-
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the group identified from the CEEB and ETS records for the

study period. This task consisted of taking a coaching

school enrollee's name and address and searching the testing

data file until that person's testing history was found.

The goal of this task was to establish for each person a

compact data set containing the person's testing history,

coaching history if any, and relevant biographical information

(obtained from the ETS records).

Testing histories were identified for 1,568 coaching

school enrollees (from the two schools). Approximately 600

individuals identified from the coaching school list did not

match up with the ETS provided file, and these individuals

were dropped from the later analysis. The failure to locate

testing histories for all enrollees may be attributable to

several factor-a:. First, some coached individuals may have

failed subsequently to take a standardized admission examination.

Second, these individuals may have taken the exam, but at a

location outside the defined market area or at a time period

not included in the study. Finally, they may have taken

another standardized examination such as the ACT.

A sample of uncoached persons was felt to be the most

reas'pnable and efficient way of establishing a control

group. Approximately 2,500 uncoached students were chosen

from the ETS provided data file. These students were selected

using a systematic sampling procedure with a random start.
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This sampling methodology was implemented by selecting an

integer between 1 and 150 from a table of random digits.

The data record corresponding to that number was selected,

plus every succeeding 150th data record, yielding a sample

of 2,597 uncoached students.

Collection of Data on Demographic and Personal Characteristics

Because of the nonexperimental design of the study

there was no reason to expect the coached and uncoached

groups to have similar demographic and personal characteristics.

If differences in such characteristics were not controlled

in the statistical analysis, then any differences in SAT

scores between the coached and uncoached students could not

be attribut.ad with any confidence to coaching.

Data on demographic and personal characteristics were

obtained from Student Demographic Questionnaires (SDQ)

voluntarily completed by the students at the time the SAT

was taken. In addition, some data were obtained directly

from the SAT application and exam. These data allowed a

comparison of the profiles of the coached and uncoached

students. Analysis of the data revealed that the two groups

did in fact differ in characteristics which could possibly

explain differences in SAT performance. For example, coached

students, on average, have higher PSAT scores than noncoached

students. They tend to receive higher grades in their
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high school English and Math courses than nonccached students,

and a larger percentage of the coached group attend

nonpublic schools. Profiles of the two. groups are presented

in Table 1.

These findings made it imperative that the demographic

characteristics of the SAT takers be controlled in the

analysis. All students who failed to respond to the demographic

questionnaire were deleted from the study leaving a sample

size of 2,741 students (1,738 uncoached and 1,003 coached).

Segregation of the data into Subsamples

The next step was the segregation of the data into

subsamples. It was felt that the SAT examinations administered

at different times might yield different distributions

of scores, making it preferable to analyze the impact of

coaching for each separate exam independently wherever

possible. Over the three-year time period there were four

test dates for which thete were sufficient numbers of students

in the sample to enable separate analysis. Two of these

test dates were in April (1975 and 1976) and two were in

November (1975 and 1976). It turned out that almost all the

students taking the April examinations were juniors and were

taking the SAT for the first time. To make the group as

homogenous as possible, those few students who were not

juniors or who were not taking the exam for the first time

were deleted from the sample. The same methodology was used
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TABLE 1

COMPARISON OF DEMOGRAPHIC PROFILES OF COACHED AND UNCOACHED STUDENTS

(page one)

CLASS RANK** Coeched Uncoached

Top 10% 30.9% 21.0%

2nd 10% 26.2% 22.7%

2nd 20% 24.1% 28.0%

3rd 20% 17.3% 25.8%

4th 20% 1.5% 2.0%

Bottom 20% 0.0% 0.5%

100.0% 100:0%

(n=926) (n=1627)

PARENTAL INCOME**

Less than $12,000 per year 15.7% 23.3%

Between $12,000 and $17,999 15.6% 25.9%

Between $18,000 and $23,999 26.2% 20.5%

Between $24,000 and $29,999 11.3% 13.0%

$30,000 or more 41.2% 17.2%

100.0% 100.0%

(n=770) (n=1395)

* * Coached and uncoached groups are significantly different at the .01 level.

-8 -12



TABLE 1

COMPARISON OF DEMOGRAPHIC PROFILES OF COACHED AND UNCOACHED STUDENTS

(page two)

SEX
Coached Uncoached

Male
52.5% 50.6%

Female
47.5% 49.4%

100.0% 100.0%

(n=1002) (n=1735)

ETHNIC BACKGROUND**

White
89.7% 88.7%

Black
3.7% 6.9%

Other Minorities-
6.6%

4.4%

100.0% 100.0%

(n=925)
(n=1655)

HIGH SCHOOL TYPE**

Public
55.3%

75.4%

Other than Public
44.7% 24.6%

100.0% 100.0%

(n=988)
(n=1706)

** Coached and uncoached groups are significantly different at the .01 level.

-9-
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TABLE 1

COMPARISON OF DEMOGRAPHIC PROFILES OF COACHED AND UNCOACHED STUDENTS

(page three)

LATEST ENGLISH GRADE** Coached Uri/coached

A (90% - 100%) 55.3% 35.5%

B (80% - 89%) 37.6% 50.3%

C (70% - 79%) 6.8% 13.3%

D (60% - 69%) 0.4% 0.8%

F (59% or lower) 0.0% 0.1%

100.0% 100.0%
(n=932) (n=1671)

LATEST 1T GRADE**

48.3%

34.2%

29.6%

37.8%

A (90% - 100%)

B (80% - 89%)

C (70% - 79%) 14.5% 25.3%

D (60% - 69%) 2.8% 6.5%

F (59% or lower) 0.2% 0,8%

100.0% 100.0%
(n=925) (n=1657)

** Coached and unooached groups are sigAficantly different at the .01 level.

-10-
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TABLE 1

COMPARISON OF DEMOGRAPHIC PROFILES OF COACHED AND UNCOACHED STUDENTS

(page four)

EXPECTED YEARS OF ENGLISH Coached Uncoached

0 0.2% 0.4%

1
0.4% 0.2%

2 0.4% 0.8%

3
3.6% 3.9%

4
88.1% 87.3%

5
7.2% 7.4%

EXPECTED YEARS OF MATH**

100.0%

(n=966)

100.0%
(n=1687)

0
0.2% 0.2%

1
0.2% 1.5%

2
3.2% 8.7%

3
33.8% 32.6%

4
50.4% 46.3%

5
12.2% 10.77

100.0% 100.0%

(n=970) (n=1684)

** Coached and uncoached groups are significantly different at the .01 level.



for the November test dates, with the result that the students

in those two subsamples were seniors taking the SAT for the

second 'Lime.

In addition to the evaluation of the results for individual

test administrations, it was felt that the data should be

pooled for all test periods available. The pooled data were

separated into first time SAT takers and second time SAT

takers.

To summarize, the 6 subsamples created are as follows:

1. High school juniors taking the SAT for the first

time in April 1975 (sample size = 683; 76 coached students

and 607 uncoached students).

2. High school juniors taking the SAT for the first

time in April 1976 (sample size = 86,; 247 coached and 617

uncoached).

3. High school seniors taking the SAT for the seconL

time in November 1975 (sample size = 494; 98 coached and 396

uncoached).

4. High school seniors taking the SAT for the second

time in November 1976 (sample size = 564; 177 coached and

387 uncoached).

5. All high school students taking the SAT for the

first time on any of the test dates over the 3 year period

(sample size = 2180; 417 coached and 1763 uncoached).

6. All high school students taking the SAT for the

second time on any of the test dates over the 3 year period

(sample size = 1,583; 316 coached and 1267 uncoached).

-12-
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Comparison of Coached and Uncoached Groups

The technique used to estimate the impact cf coaching

on SAT scores is multiple regression analysis. The major

advantage of this technique is its ability to analyze the impact

of one variable on another variable while controlling approximately

for (holding constant) the effects of several other factors.

For example, the technique enables the researcher to examine

the impact of coaching on SAT score while controlling approxi-

mately for differences in such factors_ as class rank, family income,

and sex. The controlling variables used in the analysis

included the following:

1. Rank in high school class;

2. Sex;

3. Grade in last English (for verbal SAT) or Math (for

math SAT) course;

4. Parental income;

5. High school type--public or nonpublic (many of the non-

public schools in the market area are parochial schools);

6. Years of English/Math expected to be taken by high

school graduation;

7. Score on PSAT (a preliminary exam taken before the

SAT);

8. Number of PSAT's taken;

9. Elapsed time from first PSAT to SAT;

10. Coached or noncoached.

-13-
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In addition, a time trend variable was included in the

regression analysis for subsamples five and six to account

for the gradual decline in average SAT scores during the

three year time period examined. More complete definitions

of each of the variables are presented in Table 2.

Several issues were examined before the data analysis

was conducted. The first issue investigated was whether or

not coaching had different impacts on "goo" and "poor"

students. If coaching did benefit these groups of students

differently, then it would be necessary to separate the

sample into groups (such as below average, average, and

above average) and test for the effect of coaching separately

for each group. (Alternatively, this could be accomplished

by the Izse of interaction terms in the regression equations.)

To test for the presence of differential coaching

impacts, the sample of first time SAT takers was separated

into three subgroups--those scoring in the bottom one-third,

middle one-third, and top one-third on the PSAT exam. The

results of this analysis indicated that no substantial

interaction effects were present. Therefore, it was decided

that the analysis would not have to take into account the

effects of possible interaction between coaching and PSAT

score.

-14-
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Variable
Name

Table Two

VARIBLES USED IN REGRESSION ANALYSES

Description

COACH1 A categorical variable; 1=Coached at
School A, 0=Not coached at School A.

COACH2 A categorical variable; l=Coached at
School B, 0=Not coached at School B.

GENG Latest grade in English. This variable
represents the last grade in English
received prior to the student filling

out the descriptive questionnaire. The

original questionnaire item was categorical
in nature, where students reported which

percentage interval their grade in,

e.g., 80%-89%. The data were recoded to

create an interval variable, using the
value of the mid-point of the interval.
For the open-ended category, 59% or below,

50 was used.

GMAT Latest grade in Math. This variable is
analogous to GENG.

HSTYP A categorical variable representing type

of high school attended; 0=Public
1=Other than public.

INCOM

JUNIOR

This variable'represents parental 4.ncome.

The original variable was categorical
in nature, where students selected a

salary range within which their parents
income fell, e.g., between $12,000 and

$13,499 a year. This variable was
recoded in thousands to create an interval
variable by using the mid points of each

category. For the open-ended response,

$30,000 or more per year, 35 was used.

A categorical variable indicating the
year of high school the student was in

when the test was taken: 1-Junior,

0=Not a Junior.

-15-
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Variable
Name Description

NEWNPSAT A categorical variable representing the

number of PSAT's taken prior to the first

SAT: 0=1 PSAT taken, 1=2 PSAT's taken.

PSM1 This is a continuous variable representing
the student's math score on the first

PSAT.

PSV1 This is a continuous variable representing

the student's verbal score on the first

PSAT.

RACE1 A categorical variable related to ethnic

background of the student: 1-All minorities

other than black, 0=Either black or white.

RACE2 A categorical variable related to ethnic

background of the student: 1=Black,

0=Not

RANK

SEX1

SEX2

SOPH

SVERB1

SMATH1

This variable relates to the student's

high school class rank. This was originally

a categorical variable. Students stated

whether they were in the top-tenth, si,:cond-

tenth, second, third, fourth, or bottom-

fifth of their class. This variable was

recoded to create an interval variable based

on a 100 point scale.

A categorical variable indicating sex reported

(at the time of the first SAT) : 0='llaie,

1=Female.

A categorical variable indicating the sex

reported (at the time of the second SAT) :

0=Male, 1=Female.

A categorical variable indicating the

student's year in high school at the

time of the test: 1=Sophomore, 0=Not a

Sophomore.

This is a continuous variable representing

the student's verbal score on the first

SAT.

This is a continuous variable representing

the student's math score on the first SAT.

-16-
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Variable
Name Description

SVERB2 This is a continuous variable representing

the student's verbal score on the second

SAT.

SMATH2 This is a continuous variable representing

the student's math score on the second SAT.

TIME9 This is a continuous variable representing
the number of months elapsed between the

test being predicted and the test used in

the predicting equation.

TIME10

TMAT

YENG

This is a continuous trend variable repre-

senting the number of months between the

earliest date of the test being predicted

and the test date of each student.

This is a continuous variable representing
the number of years of math-related courses

the student expected to complete by the end

of high school.

TLis is a continuous variable representing
the number of years of English-related
courses the student expected to complete

prior to the end of high school.

Source: Student Demographic Questionnaires and applications

for the exams. It should be noted that for some students the

data were collected when they took their first exam and for

other students the data were collected when they took their

second exam.

-17-
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A second issue deserving consideration was the question

whether or not there was a relationship between coached

versus uncoached students and taking the SAT once or twice.

If it is assumed that students who are coached

before they take the SAT for the first time are serious and

do not plan to take it a second time, while those who are

not coached are not as serious because they do plan to take

it a second time, then higher scores obtained by coached

students which may be attributed to the coaching may be due

instead to the difference in how serious the students are.

To determine if this issue was a valid concern, a comparison

was made between the percentage of students coached (before

the first exam) who took the SAT twice and the percentage

of uncoached students who took the exam twice. The results

of this analysis indicated that the students who were coached

were more likely than their uncoached counterparts to take

the exam a second time. This finding would seem to indicate

that the issue was not a cause for concern and that no adjust-

ments needed to be made in the analysis.

RESULTS

This section will present the results of the regression

analysis, following the step-by-step procedures that were

utilized during the study. Tables showing the major findings

are presented in the text, with the detailed regression results

presented in appendices. First, the overall findings of the

study will be presented. Then adjustments to the data are

-18-
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presented to account for possible biases in these results.

Overall Results

To review the analysis procedure, for each of the sub-

samples under investigation, a regression analysis was conducted

predicting SAT score using a number of predictor variables

including PSAT (or first SAT for predictions of the second

SAT taken), demographic variables and two variables to

indicate whether or not coaching was received. Separate

regressions were run for the verbal and math SAT examinations.

This analysis enabled the evaluation of the effect of each

of the two coaching schools for each of the two SAT exams

(verbal and math) for each of the six subsamples.

Table 3 presents the findings related to the overall

impact of coaching. The detailed regression results relating

to Table 3 are presented in Appendix A. Included in the

Table are data on the mean number of points on each exam

contributed by each coaching school for each sub-sample. Also

included in the table are confidence intervals representing

the mean score plus or minus two standard errors. This

represents approximately 1 95% confidence interval -- i.e.,

these intervals are created by a method that has 95%

probability of surrounding the true mean.
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Subsample*

TABLE 3

OVERALL IMPACT OF COACHING

Mean Number of Points (and Confidence Interval)

Contributed by Coaching School

School A School B

Verbal SAT Math SAT Verbal SAT Math SAT

1. 1st SAT 4/75 18.0 17.1 ** **

(n=476) (2 -34) (0 - 34)

2. 1st SAT 4/76 44.5 26.5 3.5 .2

(n=658) (33 - 57) (14 - 39) (-10 to 17) (-15 to 15)

3. 2nd SAT 11/75
(n=359)

4. 2nd SAT 11/76
(n=438)

5. 1st SAT - Pooled

Time Periods
(n=1578)

6. 2nd SAT - Pooled
Time Periods
(n=1176)

* *

26.9
(11 - 43)

25.4
(14 - 36)

29.7

(21 - 39)

27.2

(19 - 35)

22.4
(5 - 40)

30.7
(19 - 42)

19.2

(10 28)

28.4
(20 - 37)

0.5
(-25 to 26)

9.5
(-11 to 30)

-1.8
(-13 to 10)

5.5

(-9 to 20)

27.9
(0 - 56)

2.0
(-20 to 24)

5.4

(-6 to 17)

3.0
(-12 to 18)

The sample sizes reported here vary from those reported in the

methodology section of the text because some students did not respond

to one or more items on the Student Demographic Questionnaire and

were therefore dropped from this analysis.

No one taking this SAT exam received coaching at School B.



Using the data for first-time SAT takers pooled across

all the exam dates over the three-year period (sub-sample

5), it can be seen that coaching at School A contributes an

average of 29.7 points to students' verbal SAT scores and

19.2 points to their math SAT scores. These figures repesent

the average or mean number of points attributable to this

coaching school. The confidence intervals are 21 to 39

points for the verbal SAT and 10 to 28 points for the math

SAT.

Using the same sub-sample and analyzing the results

for School B, it can be seen that the mean number of points

attributable to coaching is minus 1.8 points for the verbal

SAT, and +5.4 points for the math SAT. The confidence

interval for the verbal SAT is from -13 to +10 points and

from -6 to +17 points on the math SAT. Thus, it is easily

seen that the impact of coaching at School B is very close

to zero points (compared to almost 30 points cn the verbal

and 20 points on the math SAT for School A).
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An examination of the findings for the other five sub-

samples shows that the results described for sub-sample 5

also hold true across each of the other five sub-samples.

In fact, the results are very consistent for each of the two

schools and for both the verbal and math exams within each

school. Using a two-tailed test (the more conservative

measure), all of the results for School A are statistically

significant at a level of .05 or better (meaning that there

are five chances or less in 100 that one would be wrong in

concluding that coaching at School A contributes to students'

SAT scores).

For School B, the only result which is statistically

significant at the .05 level is for the math SAT on the

November '75 test (sub-sample 3). The overall results for

School B, however, indicate that coaching at this school does

not contribute to increasing one's SAT score.

These findings confirm the decision made previously to

analyze the effects of each of the two schools separetely.

The curricula for the two schools were substantially different

with School A offering many more coaching sessions.

Before concluding that School A "works" and School B

does not, further analysis must be conducted. As indicated

previously, it is possible that self-selection is responsible
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for the apparent effectiveness of coaching rather than the

coaching itself. If, for example, the students who choose

to go to a coaching school represent those individuals who

scored lower than they expected on the SAT (given their

demographic and other personal characteristics including

grades and rank in high school class), the improvement in

their score after coaching may not have been due to the

coaching itself. Instead, it is possible that the increase

in their score is a reflection of their performing on the

second exam at a level which is more commensurate with their

actual abilities.

To illustrate this point assume that a student would he

expected to score about 500 on the SAT verbal exam. If this

student took the exam a number of times, he would not score

exactly 500 each time, but would, instead, sometimes score

somewhat lower and sometimes somewhat higher. If this

student expected to score about 500 but actually scored

less than 500, he might decide to go to a coaching

school. When he took the exam again, he might receive

a score of 500 or even greater, tempting one to conclude

that his increase in score was attributable to coaching

when in fact it could have occurred without coaching.

Thus it was necessary to re-examine the data to see if this

potential bias existed, and if it did to control for it.
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Analysis of Potential Self-Selection Bias

In this section, the methodology used to test for the

impact of potential self-selection bias will be described,

and the results will be reported. A nredicted exam score for

each student was estimated and compared with the actual score the

student received. If self-selection for coaching were present, the

results would show that, on average, students getting coached

before their first SAT (and students getting coached before

their second SAT) would score lower on their PSAT (first

SAT) than would be predicted based on their class rank and

other demographic variables.

To test for these effects (in sub-samples 1, 2 and 5),

an analysis comparing actual PSAT with predicted PSAT was

conducted for coached and noncoached students. The first

step was to conduct a regression analysis predicting PSAT

for all students, regardless of whether or not they were

later coached. The regression results are presented in

Appendix B. Then using the results of this regression

analysis, a predicted PSAT score was computed for each

individual student. This score was then compared with the

student's actual score to determine the deviation from the

expected score. After this deviation was computed for every

student, a mean deviation score was computed for coached

students and for uncoached students. If self-selection was

present, the mean deviation score for the coached students

would be significantly lower than the score for the uncoached

students.



These procedures were then replicated (for sub-samples

3, 4 and 6), predicting the first SAT score instead of the

PSAT score. These results are also presented in Appendix B.

Again, if self-selection were present, the mean deviation

score for students coached after the first SAT would be

significantly different from the mean score for uncoached

students. The results of the analysis for both the PSAT and

SAT exams are presented in Table 4. (It should be noted that

student expectations may be based partly on variables other

than those included in the regression analysis. To the

extent that this is true, the estimation of students' expectations

may over or understate their actual expectations. As an

example, the variables analyzed here did not include any

measures of students' personality characteristics, and there

is no way of knowing how such factors are related to students'

expectations).

The first numbers presented in Table 4 describe the

mean deviation scores on the verbal PSAT exam pooled for all

test dates during the three year period investigated. The

score for the coached group is -1.43, indicating that on the

average the coached group scored almost 1 1/2 points below

what would have been expected given their personal and demo-

graphic characteristics. The uncoached group, on the other

hand, scored slightly higher (.32 points) than would have

been expected given their personal and demographic characteristics.
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Table 4

Analysis of Self-Selection

Verbal PSAT

Coached Group

Uncoachet Group

Math PSAT

Coached Group

Uncoached Group

Verbal SAT

Coached Group

Uncoached Group

Math SAT

Coached Group

Uncoached Group

Mean Deviation Score*

- 1.43

+ .32

- 1.05

+ .23

- 7.9

+ 5.3

- 9.0

+ 4.6

* Differences between the coached and uncoached groups are

statistically significant at the .05 level or better for

each comparison.

30
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The difference between the two groups, 1.75 points, should

be viewed in the context of PSAT scores which can range from

20 to 80 points. This difference is statistically significant

at the .05 level.

The results for the math PSAT are very similar to those

on the verbal exam. The coached group scored approximately

1 point below what would have been expected, and the uncoached

group scored very slightly better than expected. Again, the

difference between the two groups is statistically significant

at the .05 level, leading one to conclude that self-

selection was present.

Similar results were obtained for both the verbal SAT

and math SAT (for second time takers, i.e., sub - "sample 6).

The coached group scored lower than expected (by 8 and 9

points on the verbal and math exams respectively on a scale

of 200 tO 800 points), and the uncoached group scored somewhat

higher than expected (about 5 points). Once again the

differences between the coached and uncoached groups were

statistically significant at the .05 level.

These findings would seem to cast doubt on the results

reported above relating to the effect of coaching on SAT

scores. The increase in SAT scores previously attributed to

the impact of Coaching School A may instead be due, in part

or in whole, to the effects of self-selection. Ignoring

this potential self-selection bias could lead one to overstate
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the effects of coaching. To prevent this problem, the data

were reexamined, taking the self-selection into account.

The next section of the report describes this analysis.

Adjusting for Self-Selection

To evaluate the impact of coaching upon SAT scores

adjusting for the effects of self selection, a procedure

analagous to that used in developing Table 3 above was

followed. For each of the six sub-samples, a regression

analysis was conducted to determine the number of points on

verbal and on math SAT exams that can be attributed to the

coaching at each school. The difference between this analysis

and that presented above is that PSAT scores were not included

as one of the variables used to predict the first SAT

score and the first SAT score is not used to predict the

second SAT score. The reason these are not included in this

analysis is to eliminate the effect of the underachievement

on the PSAT (for those getting coached before taking the

first SAT exam) or first SAT exam (for those getting coached

before taking the second SAT exam). If the underachievement

is due to chance, this procedure will yield results which

are more appropriate to use in evaluating the effects of

coaching.

Table 5 presents the findings of this analysis (Appendix C

contains the detailed regressions). Examining the findings

for the first SAT pooled across all the exam dates over the

;3 2
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Subsampl

1. 1st SAT 4/75
(n=476)

2. 1st SAT 4/76
(n=658)

3. 2nd SAT 11/75
(n=359)

4. 2nd SAT 11/76
(n=438)

5. 1st SAT - Pooled
Time Periods
(n=1578)

6. 2nd SAT - Pooled
Time Periods
(n=1176)

TABLE 5

IMPACT OF COACHING ADJUSTING FOR SELF-SELECTION

Mean Number of Points (and Confidence Interval)

Contributed by Coaching School

School A

Verbal SAT Math SAT

-6.1 -1.4

(-32 to 20) (-27 to 24)

26.8
(8 - 45)

27.9
(1 - 55)

10.3
(-9 to 30)

7.5

(-11 to 26)

6.7
(-20 to 34)

19.4
(0 - 39)

11.5 5.5

(-2 to 25) (-8 to 19)

16.2
(2 - 31)

School B

Verbal SAT

*

.8

(-20 to 22)

8.3
(-36 to 53)

-1.5
(-38 to 35)

-2.3
(-20 to 15)

Math SAT

8.8
(-13 to 30)

32.1
(-11 to 75)

3.2
(-34 to 41)

13.4
(-4 to 31)

16.6 -3.9 -4.4

(2-31) (-29 to 21) (-29 to 21)

* No one taking this SAT exam received coaching at School B.
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three year period, it can be seen that the effects of coaching

on both the verbal and math SAT exams are much smaller than

those reported in Table 3. For example, the mean number of

points attributable to coaching at School A on the verbal

SAT is only 11.5 points compared to 29.7 points without the

adjustment for self-selection, and the mean number of points

on the math exam is 5.5 points compared to 19.2 points.

More importantly, the results are no longer statistically

significant at the .05 level.

The findings for the effects of coaching on the second

SAT pooled across all the test dates are somewhat different.

For School A the number of points attributable to coaching

are somewhat lower than those reported previously (16.2 and

16.6 compared to 27.2 and 28.4 on the verbal and math SAT's,

respectively). These results are still statistically signif-

icant, meaning that even with the adjustment for self-

selection School A has a positive effect on both exams. The

results for School B are lower than those reported in Table

3, and are still not statistically significant.

An examination of the results for each of the first

four subsamples representing the four different test dates

reveals mixed results for School A. For the verbal SAT

exam, coaching has a statistically significant effect for

only two of the four test periods. ;For the math SAT School

A is only effective for one of the four exams. If one

believes that coaching must be consistently effective before
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one can conclude that coaching schools work, one can not

state that coaching at School A works (at least after taking

into account self-selection).

Before taking into account the effects of self-selection,

the results indicated that coaching at school B did not have

a statistically significant effect. After taking self-

selection into account, the conclusion remains the same, as

tt.e data in Table 5 show that coaching is ineffective for

each o the time periods examined.

The question that has not been answered is whether or

not the scores for students who are coached would have

increased even if they had not received coaching. For

example, it could be argued that a student who scores 20

points below what would be expected (given his class rank

ari other personal and demographic characteristics) would

continue to score 20 points below the expected level in the

absence of coaching because this difference is not due to

cance, but rather to the student's inability to perform

wk:11 on standardized tests such as the SAT. If this latter

explanation is in fact true, then coaching may be responsible

for the elimination of the negative deviation from the expected

score. While there is no way to test for the validity of

this argument for those taking the SAT for the first time,

it can be tested for those who take the SAT for the second

time.
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An analysis can be conducted to determine whether the

students getting coached between the first and second SAT

exams scored lower than expected on the first SAT by chance.

If the reason for the lower than expected score is chance,

then an analysis of their PSAT scores should show no deviations

from the expected values. If on the other hand the deviations

from expected scores are not due to chance, then the analysis

of the PSAT scores should also result in lower than expected

scores. Moreover, one might expect that the deviations from

the expected scores would be similar in relative magnitude.

This latter result would indicate that students self-selecting

coaching were underachievers on standardized tests, and

would probably continue to be underachievers in the absence

of coaching.

Table 6 presents the results of the analysis to determine

if the deviation from expected score by coached students

occurs consistently as opposed to randomly. The data in

this table are for the PSAT and first SAT scores for those

students who take the SAT a second time.* The numbers in

the last two rows in the table are identical to those presented

previously in Table 4 and are included here to enable comparison

with the deviation scores on the PSAT exams.

*/ It should be noted that the regressions used to estimate

student expectations on the PSAT, presented in Appendix D,

are based on a sample size somewhat smaller than that used

to estimate student expectations for the first SAT. The

reason for this is that PSAT scores were not available for

all students in the sample.
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TABLE 6

MEAN DEVIATION SCORES ON PSAT AND FIRST SAT FOR SECOND-TIME SAT TAKERS

(Pooled Across All Test Dates)

Coached Uncoached

Verbal PSAT -1.5 +0.4

Math PSAT -1.3 +0.4

First Verbal SAT -7.9 +5.3

First Math SAT -9.0 +4.6

NOTE: The differences between the coached and uncoached groups are

statistically significant at the .05 level or better for each

camparison.
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The results in the table indicate that the students who

received coaching before the second SAT were underachievers

not only on their first SAT, but also on their PSAT exams.

Moreover, after adjusting for the difference in the scales

of the two exams, the amount of underachievement is about

the same. The differences between the coached and uncoached

students are statistically significant for all exams at a

level of .05 or better. Thus it would appear that the mean

deviation scores of the coached students are not due to

chance, but are systematic, i.e., without coaching, under-

achievement would probably continue to occur. Based upon

the above analysis, the findings concerning the effects of

coaching presented in Table 3 are more appropriate than

those presented in Table 5 which take self-selection into

account.

CONCLUSIONS

On the basis of the above analysis, subject to all the

caveats discussed, it can be concluded that coaching at

School A has been effective in increasing both verbal and

math SAT scores. An issue which still must be addressed,

however, is whether the findings presented in Table 3 can be

applied to all students, or only to those students who tend

to underachieve on standardized tests.

To answer this question, the analysis of self-selection

which was conducted above using the sample pooled across all

test dates was replicated, examining each test date individually.
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In addition, instead of analyzing the coaching schools

together, they were examined independently. If self-selection

was present at School A for some test dates but not for

others, the impact of coaching on the two groups' of students

(underachievers and others) could be compared. This analysis

of self-selection for each individual test date showed that

self-selection was in effect for School A for each of the

test dates and for both of the exams, with the sole exception

of the November 1975 verbal exam. Table 3 has shown that

coaching at School A was effective for this exam. This

result indicates that coaching at School A can be effective

for all students, not just for underachievers. It must be

pointed out, however, that this finding is based 'upon a

single test date, and only for the verbal SAT. Only 48

students coached at School A took this particular exam. As

a result, caution must be used in interpreting this finding.

Even though it cannot be firmly concluded that coaching

will work for everyone, the results of the study do show

that coaching can be effective for those who do not score

well on standardized tests. If large numbers of students

were to obtain coaching because they felt it was effective,

they might be very disappointed if in fact coaching really

is only effective for underachievers.

While the results presented in Table 3 indicate that

coaching at School B is not effective, it should be pointed

out that the results of the self-selection analysis by
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individual test date and school showed that self-selection

was not generally present for School B. Thus if only under-

achievers can be helped, it is possible that coaching at

School B would be effective for such students. Alternatively,

the differences between the effectiveness of School A and

School B may be due to differences in the curriculum used by

the two schools. Because self-selection is present for all

but one test for one school on one date, this question

cannot be resolved with much confidence in this study.



APPENDIX A

Regression Analyses to Measure the Effect of Coaching
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Prediction of First Math SAT Score - Subsample 1
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Prediction of First Verbal SAT Score Subsample 2-
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Prediction of First Math SAT Score - Subsample 2
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STATISTICS WHICH CANNOT BE COMPUTED ARE PRINTIT AS ALL NINES.

I.N. .1. . o 11....11.111* =MY M.N.... Ma AIM 14111=16 . OWNIN outaampmEN. ..+,1 timmommOmm.MMrmM.P.
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11 tit i Itif
Prediction.of Second Verbal SAT Score - Subsample 3

!*0*** 'UL,TIPLE REGRESSION.

DEPENDENT VARIAPLE, SVERB2 VERBAL SCORE2ND EXAM

VARIAPLE(SraTEREOINSTEP-NUMBER1,,---.SVERB1---- VERBAl SCOPE -FIRST EXAM

RANK HIGH SCHOOL CLASS RANK

Sr.Y2 Sr, FFPODTCP AS MILE

GET; LAT:ST &N&L1tH RADE

pAal OThrk MINORITY ETHNICS

RACE2 BLACKS
__

TImL9 TImE LETI'CE4 SAT1 AND SAT2

vim ppros !MIME LEVEL

HSTTP PRIVATE PIP SCHOOL

coAcHI SCHOOL "A" INTERCEPTd

COACH2 SCHOOL "0" IhTEPaPT

YENG YEARS OF ENGLISH

* * * ***** **
REGRESSI(IN LIST 1

111 .
PULTEPLE P 001P271

ANALYSIS OF VARIANCE OF SUM OF MARES MEAN SQUARE F

.

- _ _ _ . _ _ . . . _

F SPARE 0.77918 RrGRESSION
12, 214061644285 ---"231118021157 1J104179

ADJUSTED R SQUARE 0,71152 RESIDUAL 346, 198C18,75465 2277451005

kd STANDARD ERROR 47.72327

VARIABLES IN THE EQUATION
. ........._ ...

. I,: VARIAPLF P pET4 STO ERROR B r

"VERP1 -00601131------ 5482239-- 0.03237 -711,795

FANK 0,2113191 0,0346 00213 1.346

sT2 -9,61q26 .00101! S.2R314___ 3.291

GM 04024422 0.634 J05215 3,151

, picrl 1,A1A537 -0,01P6i 11$60AVI 0,109

I. PPCF2 .0,7P5,!71:9 0,00125 15.C1770 1,VC2

TIM-- 3,24395. -043290 2156779-- 1,635

IvCOm -1,1444F44 -11,01363 0,2934P 0,267

HSTTP 546410 '10.'7556 5.8564A 1.936
.,. ..-... ......._.

d &NCH 26691722 0.15JC9 7.65741 11.696

. MCP: I.4A5465P 04;1103 12.63951 V.001

.1 YEN& 5,39114920-01 0,00313 7.27974 _0,600

(CONSTANT) 29.61191

ALL VARIABLES ARE IN'THCEOVATION

STATISTICS WHICH CANNOT BE COMPUTED ARE PRINTED AS ALL NINES.

M . ammo pg. a....
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Prediction of Second Math. SAT Score - Subsample 3

w i t * * *** VARIARLE usrmuL,TIPL.E REGRESSION
REGRESSION LIST 2

DEPENDENT VARIPLE. SMATH2 MATH SCCRE-2A10 EXAM

ORI4PLE(S) ENTERED-0 STEP -NUMBER I,. Ri:K Hip scHOU CLASS RANI(

SLIP SEX REPORTED AS FEMALE

SHUH1,.. PATH SCOREFIRST EXAM

TPAT YEARS OF PATH

DACFI OTHER MINORITY ETHNICS

PACj uLACKS

TI19 TIMF 5ET6EEN SAT1 APO SAT2

!ram akpENTS MOPE LEVEL

HST7P PRIVATE HIGh SCHOOL

COACH1 SCHOOL "A" INTERCEPT

COACH2 SCh4C.L "Fr. INTERCEPT

SPAT LATEST "ATM GRAPE
. _

IAHLTI°LE
17 , 0,076$4 ANALYSIS OF VARIANCE OF __SUM OF SGUARE: __MEAN SHARE__ ....____ F _

P MARE 4.76132 REGRESSION 12. 3280612,54402 273364,41200 45.62152

/NUTTED 0' SQUARE 0.76029 RESIDUAL 346. 989218.R1485 285941399

STANDARD ERRQR 53.4607..

VARIABLES IN THE EQUATION

VARIABLE F BET, STD ERROR 8

RANK

tEX2

-n43257632 ---1,049n7--

-11.27637 C,CA161

0,23306--

6,25191

1.554

3,253

PTH1 00411362 C.77649 1,13695 475,354

T "AT 10,40934 0.054 4.555A7 5.515

RAM 5,74112 0.0118 R 1206147 0.141

P4CE2 -22,15466 -4.03535 . 16.41175 1.747

TI0E9 1,425864 1.01764 2.N9:;C4 1,444

INcru ,69313350-01 -C.40591 0,3172", 0.C40

.1ISTY" ...3477526 J.01310 6.51016 6.233

CnACPI

..

2200153 0.1640 1.19455 6.515

orwoollmo

COACH:" 27.139An 005411 13.63793 A.C77

('AT 6RA1101 041392 004954._

ICOPSTANT' ;'' 171463

.6.111

ALL VARIABLES 'ARE IN 1HE EQUATION..

STATISTICS WHICH CANNOT BE COMPUTED APE PROTED AS ALL NINES,

I1.1 ...Owe

1
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11 I ttttttt
Prediction of Second Verbal SAT Lore - Subsample 4

6 6 tttttt "ULTIPLE REGRESSION ,otet*******4 V4PIAPtF.L1ST I

PEGRESSION LIST 1

PEPEDENT VARIABLE,. SVERB2 VERBAL SCOPE2NO Exhm

VARIARLEISf ENTERED ON'sYcP GiTRAI vERIOL CO"S -FIPST EXAM

RAhR HInw SCH7,OL (WS RANK

GP.x7 SrX PEPOPTT 'VILE

GrNO LtTFSI rNGLIEN GPVE

RAcri OTHER MINORITY ETHNICS

RgE2 DOCKS

'rigs
_.

11°E BETWEE! SAT1 AND SATZ-

INCOM PAFENTS trIccrr. LEVEL

ligyp PRIVATE HIGH SCHOOL

MACH! nP INTEPCEPT.

COACH2 SCHOOL q" INTERCEPT

yENG YEARS OF ENGLISH

rillIPLF P ' O.RPC75
ANALYSIS OF VAPIkNCE... DF .....pm OF SCUAPES MEAN MARE F

-.-..
__,...-- .. ...___ .

P StplApc Ii.77572 RE5PESSICN 12. 31b9399,08581 264116.59048 122.49in

' ANUSTED R SCUARE 0.76939 RESIDUAL 425. 916352,74068 215612410

, : !TADAO ERROR 46.43418

VARIABLES IN THE EQUATION

. VAR/ABLE A PETA STD ERROR R

PERM 0,P627510 011'1193 0.02116 87.1.582

PM' 0.37A1971 0,07160 0.15374 5.544

rEV2 2.311057 0.11193 4,7..1574 0.241

rENG 0.4314994 0,62e33 to.44170 ill,0
PAM 4,7;R227 Ii,PrRS2. 12,61,713 J,135

PACO 37o17E50 0,06532 13,32°74 7.T7P

tiNr9 -o.41p9914 ..---;1.1146 1.7%44 MS/

MOM 1.1"1166I 0.eI039 1.23828 0,183

NSTYP 12.51606 0Ci63.32 _547555 44P1

CIACP1 2542561' C,1011 5,4W19 21,447

COACH; 9,441843 0,12213 14,44512 L,N21

Yrk; 7.444130 0/03.322 5.20723 _2465

IrOkSTANT) 40.60938

ALL VAR/PALES ARE IH THEOUATION

STATISTICS WHICH CANNOT BE COMPUTED APE PRINTED AS ALL NINES.

mlb al..1111 ...iitor...
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oilst tiiof
Preoiction of Second Math SAT Score Subsample 4

ttt ** * * MULTIPLE FECRESSION ***** *** ) * VARIARLE. _
REGRESSICN LIST/

DEPENDENT VARIABLE.. SMATH2 MATH SCORE-2N0 EXAM

VARIABLE(S) ENTFRED'ON sip NUMBER 1.. Rop( HIGH SCHOOL CLASS PANK

Sr.Y2 SEX RErOPTEH AS FEMALE

smATHI MAT4 SCORE,FIPST EXAM
. . . . .

THAT TF,PS OF HAT!'

RAcF1 oTkFR miHoRITY ETHNICS

RACE? FLACKS

-TIrE AMEN SA71 AND SiT2''

INCOM PAPENTS INCOrE LEVEL

HSTVP F4IvATC. HIGH SCHOOL

SAM sciloL nu, ATERCEPT

COACH: SCHOOL "J INTEPCIPT

PAT LATEST MATH GRADE

NOME R ' 0.94649 nF VARIANCE_ CF SUM OF MARES F

'F1 SNARE 042264

_ANALYSIS

RFGACSSUN 12. 467791355491

.MEANSQUARE

3891126.1295B 164,26170

0061C11 R SIUARr 1%8170 RESIDUAL 425, 10Li561,55917 2373.086J2

STANDARD ERROR 40,71433.

VARIABLES 1N THE EQUATION
. .

VARIABLE A BETA STD El.Rf)p p

Atrx 0.467i554------ 0,07540 0.17960 7,505

SFT2 -11.47176 -1,04?A? 5.1,1008 4.996

roA7H1 0F44391A 0,74418 043069 830.4p4

4.42??66. I ,CP01 3,44470 7,47?

=4111 .11.1.4.1.111.1.

Dorn - 2.571513 4,81139; 13,49086 036

RAM -11s 45:161 -0,01767 14,26314 M92

7Ir0F4. -1,3f 8IV -0,01563 1,f15374 .C.542

VCON e.2221381 ,01114 4.2r.076 1.7P5

1,6711' .11,44000 -0,04673 6.45230 4.403

CIACH1- 30.698 0,11576 5,72738 28,731

EnICH2 1,991302 0.00405 1004860 ,!,833

?AT O.1P21335 0,01401 0,35399 0.265

(CONSTANT) 5,614906

ALL VARIABLES ARE IN VIE"EOUAT

STATISTICS WHICH pNNCT BE COMPUTED ARE PRINTED AS ALL NINES.

56
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Prediction of First Verbal SAT Score - Subsample 5

*********** 0 * * * * MULTIPLE REGRESSION 6166
'FOENDENT VARIABLE.* SVERP1 VERBAL SCORE FIRST EXAM

APIAPLF(S) ENTERED
64-STONUMSErT.--PSVI ----PVT VERBAL SCORE

RANK NIGH SCHOOL CLASS RANK

SEK1 - SEA REPORTED AS FEMALE

GEO LATEST ENGLISH GRADE

TIME10 -NO. OF MONTHS FROM FIRST RECORD TO SAT

RACE1 OTH!R MINORITY ETHNICS
1

RACE2 SLACKS

NEWNPSAT PSATS REFORE SAT

TIPP3 IIPE IEUER PSAT AND SAT

MOM PARENTS INCOME LEVEL

"ST" DRIVArf HIP SCHOOL

COACH1 scHrot. "A" INTERCEPT

CIACH2- -SCHOOL "P" INTERCEPT

SOPH SOPHOMORES

JUNIOR JUNIORS

YEtJG YEARS OF ENGLISH

* * * VARIABLE LW 1

REGRESSION LIST

m ......

vULTIRLF R 1.Y6291
MILYSIS OF VARIANCE OF SUM OF SQUARES . MEAN SQUARE r

i ; sf)iltil 7,741852 RCGPESSION
161 1231127541869 773204.68867 2(600.

ANWSTE0 P SOUAPE (1,742OC
RESIDUAL 1561. 4242941.351404242941.35140 .....2.1184,56R

!TANcoo Eppop 52.13536

,YARIARLES'IN THE EQUATION

1141ABLE 4
....-__

BETA. STD EPPOP A . F

I ArS1 1,724141 0,75307 0.16042 2318.119'

;Of 00341/Pr 0."'534 1.05612 2t1,82A

V11 3.57t3 O.9171A 2,74'44 1,651
!'

f r7 11584131 ColVgf,1 9.23'.18 43.631

TI'El' 2.511":120.01 POC353 0.212v. 1.067

rICF1 ;05'1'6 1.01'31 6.C6'.69 1o761

gicri 4,17P/11 240172 7.2102 C.!35

%CtirPSIT 41.67216 C.05267 1102213 q,,A9....

TINE' C.3450701 C.1 99° 0690313 ----. ',..154

IPCcw C.518:121 %04 °21 :.1811:11 12.25R

ugYri 1'1014753

0.091TA

*0802721 3.215 3.832

("AM '5.60366

-_- .
A934456 151750

(PAM 117068( :.I(437 5.71284 0096

tfo, 28.2".5Z4 U02170 19.54635 2.082

1 JMIOR 491021440 .4.0010 11.1917* 0.000

qv 2$11n81 )).02943 3.00932 0.E30

! (CONSTANT) 42.611561

AIL VARIIALCS ARE 14 THFEOUATION

=..... A. we- so.m....



1. * . . * * e

'CEREMENT VARIABLE,. SMATH1 MATH SCORE-FIRST EVAN

VARIAPLE(S) ENTERED AN* sYtONuritfER-17 HIGH SNOOL CLASS RANK

Prediction of First Math SAT Score - Subsample 5

******** MULTIPLE REGRESSION ********

16

5E1'1

TINF10

FSN

RACFI

SEX REPOPTEO AS FEMALE

NO. OF FONTPS FROM FIRST RECORD TO SAT

PSAT MATH SCORE

OTHER MINORITY ETHNICS

RACrP PLACKS

NEUMPSATTO PSATS RfFORE SAT

TImE9 TIME RETUEEN PSAT AND SAT

INCOM INCOME LEVEL

HSTyP--PRIVATE HIGH SCHOOL

COACH1 SCHOOL "A" INTERCEPT

CCACH2 SCHOOL "R" 1%TERCEPT

SP

SODMGMORES

JUNIOR JUNIORS

PAT LATEST MATH GRADE

mULTIRLE P

A SOUARF

ADJUSTED P SOUARE

4TANDAPri ERROR

1.07971

1.77H8

0.77157._.

53.42470

VARIABLES IN THE EQUATION

IMAT YEARS OF MATH

* it I II VARIARLE LIST_

REGRESSION LIST 2

araolis IF VARIANCE OF SUM OF

SQUAREW IN...

MEAN SQUAR E

I = I M M r

F

REGRESSION 16. 1524;731.15682 953045,69730 333,91)C3

Rolopal. _..1.5E4.._____4455W113.7 _ 28.54492A______ .

VARIABLE

I Pm

i qvl

: nwrio

F5m1

Ilcri

rACL2

1."FuIRSIT

1.11m59

tmcrm

l'uSTYD

COACH1

i.Cm4Cmp

ArPH

JU4T1P

?PAT

THAT

(CONSTANT)

P BETA STD ERRnP e

0,10001

2,9361

0.17296

6411311

7.39533

14.R2366

.1.0,7034

0,14799

. 3.11606

4,49997

30,812

9.605..

O.23$3

1991.442

0,CUJ

7,774.

0.611

3.627

.6,33;

0,226_

0,5559RP7 0.08764

-A.951116 -0.03103

-0.1055017 -1,v929

7,719143 0,71913

0,6034446D-01 u,00112
.. _..

.21,!,5445 0,F F59

Al.mq 004746

-0,71?P'1911____

0,0179.02.4

..,77:
odRip6r!

-7.F19474 -0.03103

19,71124 0.15452

5.3R5424----0.91222----5.84993

2.3415:3 -0.01150

-12,1;492 -0.02934
.

1.079393 0,00P95

1041148 047145

-29,41731

19.95224

8.41989
_

0,19154

2.04290

0,847

0.014

2.094

31,754

24,018

AL VARIABLES or IN THE EQUATION

a sr rrrarrr. arrarra arr.. rrarrerr. orrrrr wrrrarrrr rarrir
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Prediction of Second Verbal SAT Score - Subsam le

4) * * * ***** ***** MULTIPLE PEGRESS.J0N2 t.!rir VARIABLE LIST. 1
.

REGRESSION LIST I

()
1

CEPEUDENT VARIAPLE,, ;VERB? VERBAL SCORF2ND EXAM

VADIABLE(S) ENTERED 'ON-STFPNUMBEris...- SVERR1 VERBAL SCORE -FIRST EXAM

PANK HIGH swot. CLASS RANK

SFx2 !Ex PEPOPTCD AS FENALE
..... .- AM OM WO OP

GENG LATEST ENGLISH POE

TI4E10 O. OF MINS FROM FIRST RECORD TO SAT2

WEI OTHER MINORITY ETHNICS._

RACE? FL4CKS

T14.9 TIME LIFNEEN SAT1 AND SAT2

INCON PARFNTS INCOME LEVEL.
HSTYP PRIVATE HIGH SCHOOL

COACH1 SCmOnL "Am INTERCEPT

COACH? SCHOOL "B" INTERCEPT

JUNIOR --JUNIORS

TM YEARS OF ENGLISH

0

0

1

0

Q MULTIPLE P CAR012 ANALYSIS OF VARIANCE OF SUM OF SQUARES MEAN SQUARE

P SOO":
0.7700 REGRESSION 14. 9113408123144 6519.57430n .

284,99437

APJUSTEn P SQUARE to771A9 RESIDUAL 1161. 265184647128 2284.10730

o STANOAPO ERROR 47.19234

41 ;

0

VARIABLES IN THE EQUATION

VARIABLE

rVEPPI C6'76765

0.3195265

o
I

,1X2 5037335

rrNg 0.5871402

TI"10 0.3070251'

11 FACE1 .1.44050

NCO 1!,43995

TImER

41 Rug 0.114C621

wSTYn 411!$2711

COM 27,1°138

gi rrAcm2 5.521378

W 414:119 16,1:8. ,

TEA:G I,413P42

__

41.' (CONSTANT) -23,12545

0

0

I

SI ERROR C.-.PETA

0,81246 0,01772 2343,12! 1

ii1:1;19p;;;
11,4440,156R0

.'0,02F5P 3,960

0439B2 0.25503 5.297 -

--0.02330 0,2:42R 2.327

--

'040146 6,7681! 1474

(,,02961 7.44162 4,305

4,441

0,152R2001111 0,562

0,01929 3,Ir23i 1,7FG

0.6967P 4.12510 43.473

C,01124 7,19435 0,549

0,05456 5,6.916 4,833

0,01401 3,50940 0,082

eLL VARIABLES AR! IN THE EDUATIDN

nIATISTICS WHICH CANNOT PE COMPUTED ARE PRINTED AS ALL NINES,-
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Prediction of Second Math SAT Score - Subsample 6

######## wet., r r.., rtio MULTIPLE REGRESSION * * * a * VAPIAPLE LIST 1,

I: DEPENDENT VARIABLE,. SPATH2 MATH SCORE -2ND EXAM

' VARIARLFIS) ENTERED ON .STO-NURBOT,,-- RANK ----HIGH SCHOOL CLASS RANK

SEY2 SFr PEPOPTEI AS FEMALE

TIMill NO. OF PONTPS FROM FIRST RECORD TO SAT2

PATHI MATH SCORE-FIRST EXAM

RAM. OTHER MINORITY ETHNICS

R4CE2 . PLACKS

TIDE PETWEEN .SAT1 ANO SAT2

INC1M PAC TS INCOFE LEVEL

. HSTYP PRIVATE HIGH SChOOL

COACH1 SCHOOL "A" INTERCEPT

COACH? SCHOOL "B" INTERCEPT

JUNIOR JUNIORS

PAT LATEST MATH RADE

THAT YEARS OF MATH

II

t'l

REGRESSION LIST

I'I'LTTPLE P 11.PE62 ANALYSIS OF VARIANCE OF SUM OF SQUARES MEAN SOUARE F

.1 0 moor o.79R55 REGRESSION 14. 11872571,4801 Pitem Ansc 31P 73;(c

AoJUSTED ; SQUARE 0,79612- RESIDUAL 1161, 2995027,749W 2579.69660

i.; SWARD ERROR 50.79071

I

VARIAMLE

FMK

7Y2
..

TP111

!PAM

!4U'
. FICF2

TIYE1

I. 'item

Pqfc

CPACH1

'i (11C142

. JUMP
A"AT

747

(CONSTANT) 5.912195

VARIABLES IN THE EQUATION #

BETA STO ERROR e

LAP7139 C.,176'12 0,r04P_

'-11,s36"1--------L05111 3421237

oolikm 9,02113, 0.21423

0,A344572 0,7A"4R 0901999

120092 042264 7.1E645

"130121" 4,0127J 7.1E?S0

:011r11(. 0.P1390 ._ 0.96P32

0.1E4753
-_--,-

5.0129!

_
0.16211:

-4.197404 *9.92047 3,35976

2e.4'238 8.01100 4,3R631

3.214 0.C)547 7.65r6R

0.817fls7R .01270 6.3169':

0,24"7149 0.61994

--Q.21965"T.65!S07-----005325 2.20019

F

10.(37

12.896

2.113

194°097

2,914

2.792

04:;49

P,0162

2.212

42,017

u4156

04141

10P2 ----
11.257

1

_....,_ ...

,

i

.....-- L

ALL VARIARLES ARE IN THE EQUATION

STATISTICS WHICH CANNOT PE COMPUTED ARE PRINTED AS ALL NINES.
.
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APPENDIX B

Regressions Used to Estimate Expected

PSAT (Sub-sample 5) and

1st SAT (Sub-sample 6) Scores
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Prediction of First Verbal PSAT Score - Subsargle 5

111 111111116 PULTIPLE A GRFSSION.

fEPIRIIhT VARIARLE PSVI PSAT FRAIL SErP(

voliptts11 rATEREP OU STEP HUMBER

"14.11PLF A

St liPc

IPOSTM 1 MARE

ttooton fRROP

VIPIIPLE

4)Nr

erft

4cra

IIEO"

ICOPSTANY)

1;.

RANK

SEX!

CENG

RACEI

RAM
INCOM

HSTVP

YCUG

'"!RIAPLFS ir THE EOUATION.

P

C#47/f5TP.r.1

0i2021.1:46

$431ill

OJAP0:45

447 '2"
f46/c:12

1,,TP4E:411'1

171",23

0021103

'44121;32!

110111 Ili@
1.

40. OF PCNTIv4 Wm FIRST RECORD TO PSAT

HIGH SCHOOL LLASS kAPIX

SEX WORM) AS ffPia

LATEST ENGLISH CAW

0110 MROP11, EMICS

NAM
PAPFUS INCOP.E LEVEL

PRIVATE N1Sh SCHOOL

YEARS OF DrilsH

AH!LYSIS OF VAPIANLE Of

RFIIRFSSION
0

PESIDUAL 15a.

RITA STM Wom

'44513

1.35G29

.0414121

to20q3q

tp509:

t,1476F

6.t517,3

.I 1 "67

ALL VIP:ARLES RAE 1V THE E0uAY/cN

063218

0,01436

0.4P90

0,93675

0,9031

1.13022

0,1:223

0.44383

0,91111N

F

9,422

onl
43.441

61.776

1.8Fh

25.243

19.384

5.616

3.711

!TATISTIES VHICH CANNOT PC cor,PuTED ARE PRINTED AS ALL NINES.

67

vARIARLE LIFT I

RNAESSICN LIST I

, Mb. 0040. .0 I

SUM OF SOUARES mon MARE F

. 48761."0368 54/111374 77,46111

109144,548S! '116!!749

.
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Prediction of First Math PSAT Score - Subsample 5

wotte wso PESALSSI0N.

!VENOM vARIPILF" PSM1 PSAT MATH SCONP,

vOIIPLE(S) ENTERED ON STEP NuPPER 1.. RA9K HIGH Scam. LLLf 'qv

SFxI SC REPoRTFO tS WALE

TIME 10 1.0. OF mohl)q From FlPsT RECORD To PSAT

RAM °NV, mINORIFY ETIelICS

PAM HLACKS

INCON PAPOTS Purr. LryCL

NSTyP PRIVATE Hlo SCHOOL

GMAT LATEST mATti Cf.AVE

THAT YEARS OF 40,

vt414Alf LIST I
. .

4EGPESSION LIST 2

vULT1PLr 4 0.65393 VALYSIS OF vARItNcE PF SOM OF SCORES MEAN SOHARF... r_ P
.. ........

9 SIIIIRC P.42762 RIVE:3510N ' 73129,17C19 8125,46335 0+:4156!

ACJOSTED 0 SQUARE 0.42433 RESIDUAL 1564. 9780.50205 62.427;3

!TRURO ERROR 1,919

- VIRIAHLFSIN TWE EGUATICN

04148LE AV*

. ._

STD MOP W

PO 1.176"17 0.25997 0.0139F 160.665

qv! 4.247!?: -9.29'55 0.41611. 1E4.152

TIIII, 5121011FD01 0.C5236 0.0125! 7.306

!,,ACF1 4.'9211'S -1,41171 0.91177 DP7
PAfri 5.53'115 J.WA7 1,07061 :6027

11E0' 1.1157:11 rAlt63 0.J210f 25.194

H!TYP ..1,1/4.,74pd 101;15(% 0443112 7.09

try 0.113'579 J.1707/ 0.02764 44.197

THAT 2.1151mf4 1.21445. 0129119 95,940.

IC61.STAMT1 4,101079

ILL VAR1AMLES ARE 14 THE SUATIO4

STATISTIC! UM1CH CENT PE COMPUTED ARE PAINTED AS ALL NINES.

+ mr 00 I1
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CfPENOENT VARIABLE.. SVER61

Prediction of First Verbal SAT Score - Subsample 6

puLTiPLA PE6 ESSIpN

VERBAL SCORE -FIRST EXAM

,

r VARTAPLE(SaNTERtn'ON iTFP Aiming 1.. TImElo NO. OF MONTHS FPOM FIRST RECORD TO SA11"--

RANK HIGH SCHOOL OAS RANK

SEX2 SEX REPOPTEr AS WALE

GING LATEST P41.11;4 CPAC:

RACT1 lyqk mIN:PITY EMUS

PACE2 9Lices

INCOM PATIENTS INCOME LEVEL

HSTYP PRIVATE HIP SCHOOL

?ENO. YEARS OF EN6LISH

ViRItILF L!C1 1

PESRESSM L111 !

'
'TITRE R 04S54..3 mom or VARIANCE CF SUM OF SmUARES MEAN SHARE

o
0, 324r15214!!9618

56:271!:19299:1
FINIAPf r..3169!

ANUSTFO R MARE 643116

FrcAESSION

PESIOUAL 1166. 7316RC1.152C!

57.772!6

ejaPDAPD ERROP 194,11672

VAPIMES IN THE ElUATICN

+ARIAN! p PETA ST^ EOM P

.. .

i Timr 16 -04221441F ';4C1674 04.121k U4471

°INK 147P4 433174 04153')4 13344PC

exy2

roc

ltcri

1141°01
-1,5ppy,

.7',,,P!!c

..140"17

'.425245

-,,,,!P

447477,

9441731

11.11-n

5.752

"744434

4.172

'occi 05.,,c4'5 417P.L1 124257 8.416

T'COM 142'142! ',4132.4 !.:4244N :(14641

! 1071YO P42;°'!PA ?c4,76 5,074;7 2.630

! Yrkr! lii?.4141 1,04367 547995:' 341NO
. .

(CCSTANT) ;44.7063

tLl milms Or IN rCUANON

STATISTICS WHICH CANNOT BE C010uTEO ARE PRINTED AS ALL NINES.
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Prediction of First Math SAT Score - Subsam216

0,0001 ttttttt 0.00.1.001 !it!LT IPLE REfPESS.I ON 44444 4 111.0000 VAPIAM LIT I

OEPFNOENT VARIABL16. PATR1 MATH SCORE-FIRST EXAM

VARIARLEIRA EtTEPEOON STEP. HOHEER RANK HIGH SCHOCI (LASS FINK

SE1(2 SEX REPORTCP A: FE0.ALE

TIME i0 NO, OF Pr.''JTP..i FIRST RECORD TO SAT1
_

WEI OTHER NINORIlY ETHNICS

PACF2 BLACKS

14COP PAPENTS INCOIL LEVEL

HSTYP PRIVATE HIP, SCHOOL

PAT LATEST MA1H GRADE

THAT YELPS OF MATH
. _

. PULTIFLE P 0.0714

D 00x137. 0,4450A

ArOTEr F SUM 0841V79

:701P4RB ERROE 711.61222

MIRES 14 7HE EQUATInN..

FERESSION LI;r

PAY3IS OF VARIANCE CF SUM OF SOARES KAM SNARE

PE6RESSION 5. 5777934.46199 641952.720: 1.91 7!

kESIDUAL 11661 7233916.29E12 617W0W

41AILFCE

RI

Srv2

114!)O

PM
AACF2

puv
PSTYV

.i rPiT

fotT

IC0mtIANT1

A

1.7P7752

-!6.45561

.47A4141

-1'847093

-! 7125563

1,90.751

-11.19"
?,642272

Z.1.17655

.Z4.210126

_

BETA

:129237

-'07716

-',03221

-1,1205

.,10455

',W042
.

.joiEmp

. 122610

142E77

510 ERROR P

0.11W
4,8300

0,11534

11,00C:R

12817P4

0,2431.2.

9.15P31

0,32615

3.4i67j

119.120

56.818

1.174

IMO
22,134

17,851

4.660

65.393

78.464
.

ELL VARIABLES ERE IN THE EOUATIAN

STITISTIES VHIEH CANNOT PE COY.PUTCOAREPRINTERES ALL NINES.
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APPENDIX C

Regression Analyses to Measure the Effect of

Coaching Adjusting for Self-Selection



Prediction of First Verbal SAT Score - Subsample 1

1 * * * * * * * i A i * * * * * * , * * * * * MUL T IP L r

OEPENOENT VARIABLE.. SVERB1 VERBAL SCORE -FIRST DAM

PErRESSION A* AAA A A A A A A A A VARIABLE LIST I

REGRESSION LIST 1

VARIABLE(SIENTEREOON STEP NUMBER RANK .HIGH SCHP'L CLASS RANK

SE.Y1
sEy REPORTED AS FEMALE

Gr.rG LATEST EV,LISH GRADE

rim ow; ',INOcITY ETHNICS

RACE2 PLANS

INCOM PAiCNTS PICOME LEVEL

usTyR PRIVATE HIGH SCHOOL

CNCHI sLHrIL 'A" INTERCEPT

YENG YEARS OF ENGLISH

MULTIPLE R 0.6033

R SOUARC (.3(521

ADJUSTED R SOME 6.35295

STANDARD ERROR 80.04379
4

VARIABLES IN THE EQUATION

VARIABLE BETA

RANK
.... ._

2,O62132 0.35357

SEX1 13.63211i ,06945

GENG 4,404571 O,3221'.1

RACEI 33.06998 0.06132

RACE2 1.662561 Og92A,2

INCCM 0,9531008 C.00933

HSTYP 9.223566 0.04144

't COACHI ,17511 O.C1640

YENG 2,7369P 0,01;02

j
(CONSTANT) 116,6616

._........

ANALYSIS OF VARIANCE OF SUM OF SQUARES

REGRESSION 9, 171775130301

RESIDUAL 466. 2985665.54573

STD EPROR B

R,25943 A3,217

7,49442 3,304

miAlo 50,746

1111/75N1 3.274

23,7571,14 0,C:5

0,414 °7 5,175

8.35626 1,218

12.79714 0.225

8.53619 9,103

j
ALL VARIABLES ARE IN THE EGUATION

;.

STATISTICS WHICH CANNOT BE COMPUTED ARE PRINTED AS ALL NINES,

Note: PSV1 excluded from predicting equation.

76

Igal

MEAN SQUARE

1908611E1145 29,7695t

6107.00761--

There were no students who attended school B and took their first SAT in April '75.

Alsot.all_students in ..this subsample took their'first..PSAT on-the.same_datel-there- .

fore the variable TIME9 (the number of months between PSAT and SAT) is not included.

Similarly all students_in.this sample took only onePSATyrior_to their first SAT,

thereffretheVariable NEWNPSAT is also excluded.'

77



Prediction of First Math SAT Score - Subsample 1

***** * II I * r.'ULTIPLF. REGRESSION * VARIABLE LIST 1

REGRESSION LIST 2

DEPENDENT VARIARLE, PATH! MATH SCORE-FIRST EXAM

VARIABLE(S) ENTERED ON STEP NUMBER HIGH SCHVL CLASS RA,(

S!Xl SEX REPO4FD AS FEMALE

T4AT yops nF MATH

RACE! OTHIR MINOFITY ETHNICS

4aCZ2 SLACKS

1NCOM PARENTS INCOME LEVEL

HSTYP PRIVATE HIGH SCHOOL

COACH! SCHOOL "4" INTERCEPT

GMAT LATEST MLTH GRADE

.1 MULTIPLE R 0169552

1. 9 SQUARE O.40375

ADJUSTED R SGUARE 1.47378

STANDARD ERROR 8C.3536

ANALYSIS OF VARIANCE DF SUM OF SQUARES

REGRESSION 9. 2619108.25666

RESIDUAL 4666 3008557,91981

VARIABLES IN THE EQUATION

' VARIABLE P BETA STO ERROR B F

RANK 26590748 0,19941 0,2724 90,339

SEMI -39.99422 -0,I0041 "76621 26.520

..

1

TMAT 31.92611 0.21310 !...06418 29,64;
1

RACE1 0.P509841 .C4019 16.24552 06(12
._...

RACE2 --37,67603-
_

-C.15337 23.03598 2.49P

IWA p.7472797 1,1252 0.41905 3,166

HSTYP 16.98;34 -0J6054 8.35029 4.127

COACH1 -1,412659

__

.0100362 1201296-- 0d12

GMAT 2.123123 0417492 0.54634 15.10?

(CONSTANT) 6.695174

ALL VARIABLES ARE IN THE EQUATION

STATISTICS WHICH CANNOT BE COMPUTED ARE PRINTED AS ALL NINES.

Motel. -PSM1 excludedfrom--predieting equation-r.

See note. on. previous page.
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MEAN SQUARE

313234.25074 48,51732
-_--

64564328

a
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Prediction of First Verbal SAT Score Subsample 2

I III fi LI ITIPLE REGRESSION 0

OERENOW VARIABLE.. SVERBI
VERBAL SCNE -FIRST FYA4

VARIABLES) WEREO ON STEP NUMBER 1.. RP:( HIAH SCH011. CLASS AM
SrX1 SEX REPORTED Ac FEmALE

LATEST EVMSH GRAD".

RAcEl "INSITY ETH"TCS

PACE2
(,LACKS

Nr.iNPSAT Tu0 054 TS WORE SAT

Tirr.9 TIME OFTWEP, PSAT AND SAT

IkCOH PARENTS IcCO"E LEVEL

HSTYP PRIVATE HIGH SChOlL

CIACP1 SCH9OL 'A' INTERCEPT

CQACH2 SCHOOL '8" INTERCEPT

YENG YEARS OF ENGLISH

* 0 0 it VARIABLE LIST 1

REGRESSION LIST 1

MULTIPLE R 0.61230
ANALYSIS OF VARIONCE OF SUN OF SQUARES NEON SQUARE

R SQUARE 3.37491
PEGRESSIOki 12. 239612240488 199677.40041 32.238C1

_ ..... ....._
..--...._

ADJUSTED 4 MARC- t.36328-
RESIDUAL

645. 3995033.65713 6193.85063

STMARD ERROR 78.70112

VARIABLES IN THE EQUATION

1/60ABLE. P BETA .SU ERROR 8

I .

RANK

SExl

I
,ENE

RACE1

RACE:

10,016 0.36251

11106353 449156

3,77(J4:2 0.25298

6.6C4462 001394

15.23'61q- -':C2521.

NEVVSAT 65.85506 0.07i1

TIOE9 1.155721 0114722

MOH ('85221472. .---I.ORI5A

HSTYP -1069743 t1017°P2

CIACH1 26.76674 049711

CDACH2 D.8377352 --0.1:4)285

YEN/1
4.4104t4 0.01855

(CONSTANT) 47.29730

.-- R.2,646

6.47317

1.55746

14.1255R

19.1553

8301946

6.60934
803246

7.21978

9.17516
..

10.55446

1.57078

....._.
BA.A9°

45.713

C.196

0.637

P.614

O.C31

7.697

0.062

8.512

0.666

.__ __ . _--_.

0.339

-..

...

ALL VARIABLES ARE IN THE EQUATION

STATISTICS WHICH CANNOT BE COMPUTED ARE FAINTED AS ALL NINES.

Note: PSV1 excluded from predicting equation.
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Prediction of First Math SAT Score Subsample 2

ttttttttttttttttttttttt MULTIPLE R:agr.SSION ..f frit VARIABLE LIST 1

DEPENDENT VAPLABLE., SgATH1 MATH SCORF.4I4ST E)01

1 !
VARIABLEIS ENTERED ON STEP NUMBER 1., RAv/ HIGH scHonL CLASS RANK

Srvl SEX REPIRTEO As FEmALE

TmAT yElps nr M174

RACE! CTPER 0MORITY ETHNICS

PACE2 %ANS
NMAT Tv0 P:;ATS PFFOPE SAT

TImE9 TIME REUFFN PSI! AND St!

TACO" PARENTS INCRME LEVEL

PSTYP PRIVATE hIGH SCHOOL

CC4CH1 SCHOOL "A" INTEPCr.PT

CCACH2 SCHOOL 4" INTE4CEP7

,MAT LATEST MATH GRADE

REESSION LIST 2

MULTIPLE R C.66942
ANALYSIS OF VARIANCE DF SUM OF AUARES MEAN SOUARE F

R SQUARE C,44812_ REGPESSION 12. 3356887.52274 279740.62689 43,64524

ADJUSTEOR SHAPE 0,43'86 RESIDUAL 645. 4134074.93927.r 6409.41851

STANDARD ERROR 80.05684

VARIABLE'S IN THE EQUATIO4

VARIABLE-- BETA STD ERROR B' F

j

.

1

1

1 )

RANK

SE/1

! THAT

RACE1

PACE2

NEAP AT

TIKE9

!NW
HSTYP

COACH1

clAcn

PAT

(CONSTANT)

1.55651P

-4C,5770

27,646P3

13.4969149.8166
Pt.6446Q

4.515576

1,195P!O

-13.14351

7.94241!

M60993

2.950P96

474E0624

0,267F6

-.19990

0,2t42

._
E.C263q

(...Y416

048179

6.C6197

M0956

C.05151

!,12527

5.42750

0.24.0

'4.215,13

6O45'5

4.99'6

15.21243

19.46241

P.41526

6,72913

0633812

7.419°3

9.30653

.,72m

0.45662

51.993

35.150

36.132

6:75;72-

O.812

0,44P

1:6451

3,19

;:66567f1

41.76!

ALL VARIABLES ARE IN THE EQUATION

STATISTICS 4MICH CANNOT BE COMPUTED ARE PRINTED AS ALL NINES,

Note: PSM1 excluded from predictirr, equation.
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1

***** *

Prediction of Second Verbal SAT Scare - 3

* ***** * ****** HuL T 1 PLE REGRESSION11.

DEPENDENT VARIABLE.. SVERP2 VERBAL %nRE2NU EXAM

VARIARLEG) ENTERED ON STEP NUMBER 1,. PLN4 610 W41)OL CLASS RANK

SEX2 SEX REPPTED AS FEMALE

01%C, LATEST F:1GLISH GPAOE

R:CE1 OTHER NNRITY ETHNICS

RACE2 BLACKS

IIME9 TIME BETWEEN SAT1 AND SAT2

IPCOM PARENTS INCOME LEVEL

HSTYP PRIVATE HIGH SCHNL

COACH) SCHOOL "A" INTERCEPT

COACH2 SCHOOL "B" INTERCEPT

YENG YEARS OF ENGLISH

* ****** * * VARIABLE LIST I

RIAESSION LIST 1

nitro: R 0.56AR9
ANALYSIS OF VARIANCE OF SUM OF SQUARES MEAN SQUARE F

o SQUARE C.32364 REGRESSION . ......_... .
11._ 1154939.54620_-104994.50438

_1549432.

1 inarrEn Psquak7-- 0.30220
RESIDUAL 347. 2413695.54929 6955.89495

1 1

1 STANDAPQ ERROR A3.40201

VARIABLES IN THE EQUATION

VARTAPLE
PETA STD ERROR

PDX 1,6194._ Oa/174 0.30467 2R.253

SO2 - 17.63250 4,08027 9.23551 3.645

GRG 4.F365V, 33947 0.'4453 42.165

;gm 71,74614 0057P1 20.23266 1,619

AAUP. .:.513951 0.01953 26.33945 0.044

THIN 1.0576.9 4,48459 1.649

(fin

Prix

1,223343

6,183815

0.11389

0.02789

0.48125

10.20549

6.304

0,367

77,85581 0.011342 13,73160 4.118

c34p2 8.332364 0.01775 22.0305 0.142

8,106692 0.02923 12,71124 0.407

CtMTANT) '12.1717

ALL JAPIARLES ARE IN THE EQUATION

STATISTICS WHICH CANNOT BE COMPI;TE0 ARE PRINTED AS ALL NINES.

Note: SVEIBI-excludel rem:predidting dquatiOn.

5.7 P1?

. .
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Prediction of Second Math SAT Score - Subsample 3

********* ***If*** MULTIPLE REGRESSION

DEPENDENT VARIABLE,. SMATH2 MATH SCORNO EXAM

VARIAFLEMENTER.ED04 STEP NUMBER 1.. RANK HIGH SCHOOL CLASS SANK

SEX2 SEY REPOPJE) AS FEMALE

TMAT YEARS OF MATH

RACE'. OTHER MINORITY ETHNICS

RACE2 FLACKS

IIME9 BETUEEN SAT1 AND SAT2

INCOM PAPENTS INCOME LEVEL

HSTYP PRIVATE HIGH SCHOOL

CO4CH1 SCHOOL "A" INTERCEPT

COACH2 SCHOOL "fl" INTERCEPT

GMAT LATEST MATH GRADE

11, VARIABLE LIST 1

REGRESSION LIST 2

MUCTPLE R 0.67085 ANALYSIS OF VARIANCE OF SUM OF SQUARES MEAN SQUARE F

R SQUARE 1.4510 REGRESSION 11....., 1921568.90547 _____174688.08232._ 25,81345

ADJUSTEP R MARE 0.43260 RESIDUAL 341. 2348262.84940 6761.328/0

STANDARD ERROR 82.26377

..

VARIABLE

RANK

SEY2

THAT

YAM
RACr2

TIFF?

Plum

HSTYP

COACH1

COACH2

rUAT

ICONSTeNT1

VARIABLES IN THE EQUATION

F BETA STD ERROR

2.228551 0,34186 0.33248

41.1175" 0.19222 907115

26,45637 0.18561 6.92051

'.14,4926 1,02137. 19.90705.

"7.51177 i1,10669 25.82150

7.94927° C.071V 4.42599
Jr

1,111592_ 0,09461 0.48084 _
150407 '0.06555 10.08365

6.672275 0402045 13.48509

32,1R729 0,06249 21,28778
. _.

2.525527 0,20809 0.67134

3P.45351

44.927

20,065

14.615

0.273.,

6.836

3,226

5.344

2,486

0,245

2.272

14,152

.

t

.,....... ... ....

_,

.. ............a.

ALL VAPIARLES ARE IN TH:

STATISTICS VHICH-CANNOT BCCI;;Y% ARE PRINTED AS ALL NINES,

No' SMATHL-exCiu, from py:ee:icfing -equation.



Prediction of Second Verbal SAT Score - Subsample 4

MULTIPLE REGRESSION

DEPENDENT VARIABLE.. SVERB2 VERBAL SCORE -2ND EXAM

VAPIARLE(S) E'TERED ON STEP NUMBER 1.. RANK HI4H SCHOOL CLASS RANK

SEK2 SEY REPORTED AS FEMALE

GENE LATEST ENGLISH GRADE

RACE1 OTHER MINORITY ETHNICS

RACE2 , SLACKS

TIvE9 TIME RETUEEN SAT1 ANO.SAT2

INCOM PARENTS INCOME LEVEL

HSTYP PRIVATE HIGH SCHOOL

1

COACH1 SCHOOL °A" INTERCEPT

]

COACH2 school. "11" INTERCEPT

YENG YEARS OF ENGLISH

VARIABLE LIST I

REGRESSION LIST 1

i
MULTIPLE P D.56105 ANALYSIS OF VARIANCE OF SUM Of SQUARES MEAN SQUARE F

F sow 4 0.31366 REGRESSION 11._......._ 1.281535.23669,_ 116503.20334 17.69848.

6582.66805
IADJUSTED. A MAii 0.29594 RESIDUAL 426. 2834216.58980

STANDARD ERROR A1.13364

VARIABLES IN THE EQUATION

VARIABLE-- B

.1 RANK 2013:2;3

5E12 ' 114,56D

6F4r: 2,903C1

pacrl .____-7?.44531
_

PACE? ..7R.24419

' TIME9 - 3.212196

1NCOM 00405462_ .

HSTYP 96240424

;DACHA 10.30'91

COACH2 '1,501416

YENG 190i159

(CONSTANT) 12.12544

-
BETA

0.41011

..0.06016

0.17323

___-o.0:924 ____22.35825._

- 0.12350

-e.04339

048545',

0.04453

0.045R6

0.00361

0.08149

STD ERROR B

0.25991

8620260

5.76119

23.20R6R

346493

0c41405.____

o86632

9.55130

18.23912

9.47106

65.424

2.013

11.553

0.836

9.171

1.098

4.121

1.086

1.165

0.007

4:722

ALL VARIABLES ARE IN THE EQUATION

STATISTICS WHICH CANNOT BE COMPUTED ARE PRINTED AS ALL NINES.

Note: .SVERB1_,excl.110.i. from_predicting equation._

8R
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Prediction of Second Math SAT Score - Subsample 4

*************** I Ir **** MULTIPLE REGRESSION

CEPENDENT VARIABLE.. SMATH2 MATH SCORE-2ND EXAM

VARIABLE(S)ENTERff ON STEP NUMBER 1.. RANK HIGH SCHOOL CLASS RANK

SEX2 SP REPORTED AS FEMALE

TNT YEARS OF MATH

RACE' OTHER MINORITY ETHNICS

RACE2 BLACKS

TIME9 TIME BETWEEN SAT1 AND_SAT2

tram PARENTS INCOME LEVEL

HSTYP PRIVATE HIGH SCHOOL

COACH1 SCHOOL "A" INTERCEPT

COACH2 SCHOOL "13" INTERCEPT

GMAT LATEST MATH GRADE

MULTIPLE R 0.68997

P SQUARE _0,47606.

ADJUSTED R SOUARe 0.46253

STANDARD ERROR 83.62912

VARIABLES IN THE EQUATION

* * * ***** t VARIABLE LIST 1

REGRESSION LIST 2

ANALYSIS OF VARIANCE OF SUM OF SQUARES MEAN SQUARE

REGRESSION 11,____ 2707103.94005 _____246100.35891 35.18821

RESIDUAL 426. 2979371616611 6993.82903

. . _ .

VARIABLE 8 BETA STD ERROR B

RANK 1.975591 0.31P71 C.27975_____ 50.229

srv2 -46,71761 -0.211434 8.50048 30.192

TWAT 36.26029 0.24933 5.69702 40.510

FACE1 7.592P9 0,C1167 23.15224 0.107
_ _ _

PACF2 90.58F57 -0,13492 24.01507 14.229

T1ME9 -1,666058 -0.01200 3.1B231 0.274

111COM 0,7559643 0.06511 0.42932 3,100
_ .

HSTYP -21.82429 -0.08915 9.33963 5,460

COACH1 19,37199 0.07305 9.80918 3,900

COACH? 3.237258, 0.10659 18.79592 0.030

SFAT 2.625747 0.20194 0.59001 19,806

(CONSTANT) 2P.21557

4,.. .immili

ALL VARIABLES ARE IN THE EQUATION '

STATISTICS PICH -CANNOT BE COMPUTED ARE PRINTED AS ALL NINES.

Note: SMATHLexcluded_from.predicting_equation._ . . .

;



Prediction of First Verbal SAT Score - Subsample 5

MU!TIFLE REGPFSSION
VgIAPLF usi

RE6RESSIGN LIST 1

CFPENOENT VOIABLE.. SVER61 VEHEAL SCORE -FIRST EYAm

vIRIABLE(S) ENTERED ON STEP NUMRER 1.:". PINK
HIGH SCHOCL LLW.'RA10(

SFY1 Sr.Y FinnTFAI AS Fr"ALE

r;r%r, 1.4TFST EV:1.1;H r.PalE

RAM oriT.A. PROM ETHNICS

RAM FLACKS

NPAPSAT TQU PSATS FiFOFE SAT

. - . - TP,F. DETVEEN PSAT AND SAT

INS"'
PARENTS INCOME LEVEL

HSTYP PRIVATE HIGH SCHOOL

C1 ;CH1
SCHOOL "4" I4TERCEPT

COACH2 SCHOOL 9° INTERCEPT

S:Ph SP,PuOMORES

JUNIOR JUNIORS

YCNG YEARS OF ENGLISH

PUT1RLF P 0,60274
ANALYSIS OF VARIANCE OF SU4 OF SNARES MEAN MARC F

SnuAPF .3F131
P.UESSIC1! 14. 6035933.36999 431138,09786

63012:1

irOSTFII F mar RESI1)AL 1563. 10578283.00010
6767.93922

STANDAP0 ERROR 92.2670

VARIOLES IN THr FOUATION

! : VAPJAOLF
;ETA STD ERROP

PAY 1,116201 0.34323 C.147F5 IRS.R17

"Y1 -14.'7410
.0.04274 4.26624

19.949

fEmG 3.R751114 0.2420 0.36336 113.731

PlifF1 -0.52140 -7.018I3 9,C48E0. 1.796

PAP-P 0,5."271 --3.0F4LF 11.30'92. 1od7R

rV,PSAT 61;01241 1.10521 22.4FR76 e).13'

T1PF° -'.109962 _ _-C.131!1 1.:1SIS 12.171

I"C" 1.3797'1 C.13152 v.C25G6 37.364

wr,TY0 2.101166
lor,PrP 4.75994 0.141

("PM 11.4426 C.01543 6.45)94 2.799

"1(°2 -14372130 :).06574 h,7410,5 (.111

1P1+ -114%614 -0,0159 20.'3862
1.144

,IIINUIR 10.59500 _-0.051h6
12.RF160 _ _ 2.267

T 1/46 c.911951 0.02541 4.74067 1.553

, ICONSTOT) ..2%;;Al2

ALL VARIAPLES APE IN THE EQUATION

STATISTICS 010 CANNII BE COmPUTED ARE
PRINTED AS ALL NINES.

PSV1 excluded from predicting equation._
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Prediction of First Math SAT Score - Subsample 5

MULTIPLE PEGRESSION VAPTAELE LIST 1

_ .

---ReGPESSION LIST 2

DEPENDENT VARIABLE.. SMATHI MATH SCORE-FIRST EXLM

VAR1A8LEISI ENTERED Of STEP NUMBER 1.. WI(
Si.Y1

H1P1 SML CLASS RANK

SEX qntRic.,C As FEMALE

THAT YEA'S IP U7,1

RAVI OTIWR MIWITY ETHNICS

PACF2 HLACKS

NETNPSAT TWO psi% PEFORE SAT

IMP Tvq, VIXEN PSAT ANO SAT

IkrOm RAREkTS INCOmE LEVEL

NsTvp PRIVATE fP SCHOOL

CroC01 SCHOOL "A" INTERCEPT

C1LCH2 SCHOOL "F" ILTERCEPT

SOPH SOPHOMORES

JUNIGP JUNIORS

GMAT LATEST MATH GRADE

rUL1191.! P 11.F9639
ANALYSIR OF VARIANCE OF SUM OF SOU*OES MEAN MARE r

,.: P MARE C.48495 PF.,5gESSI0N
14. 9555613.77560 882543.4111 105.12033

..---

0JUSTED R MARE 0.46034 RESIDUAL 1563. 19148522.09258 6492.97639

STALDAPO EPP110 80.57911

WRIA8lt:S IN THE EGUATION

VARIABLE.

WO(

.1 'III

SETA

1.15,1R0 nx043

u4t.16267.------).1P24 4

-ITO ErR^R R

-____
0.14309' 147.54

4.27676

_
;1.737

1 T"AT 31.4154' 7.27 I 2.995113 IIC.L22

AACFI -I.L11965 I.C".723 9.349F3 3I
FACE'/

.g1oh4479- ----..1.1466 11.V1(.5 31.01

Ti"SAT fl.F76O4 005991 2:43054 5.37p

Tlufl -A,R1P?33 -C.W01 1.49951
...

.....
16.47P

MOP 1.123115 0.107311

___

2,.22351 3r,.7F7

HSTYP 1P.27529 -1,C7721 4.67071 15.31r:

1 MANI D.545R998 0."f155 6.7145; 2,407

i VACk2 13.35535 5.0Y31 P.55652 ?.435

SQ9N
7.414411 ).P115:11 35.0151 1.061

JNOP '22.13617 145323 12.6(1'97
--- - .-

3.345

., Olt 24575714 1421225 1.28395 82,284

..I I CIrSTAY TI 6069004

ILL 9ARIAPIES ARE in THE EQUATION

STATISTILS WHICH CAW 8E COMPUTED ARE-PRINTWASALL NINES.'

Note,:., PSM1 excluded trom_predicting equatior.
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Prediction of Second Verbal SAT Score - Subsam le".. HuLTIRLE REGRESSION .*

DEPENDENT VARIABLE.. SVERB2 VERBAL SCORE-2ND EXAM

VARIABLE(S)
ENTERED'ON STEP NUMBER 1.. RANK NIGH SCHOOL CLASS RANK

SEX2
SEY REPORTED AS FEMALE

r.EP1 LATEST Ev;LISm GRADE

TNElo xn. OF r)NImS FROM FIRST RECORD

PAcEl OTHER MINORITY ETHNICS

RACE2 BLACKS

TIME'? TVE BETlEEN SAT1 AND SAT2

nCOM PARENTS INCOEE LEVEL

HSTYP PRIVATE HIGH SCHOOL

COACH'
SCHOOL "A° INTERCEPT. 4.1a

COACH2 SCHOOL "B" INTERCEPT

JUNIOR JUNIORS

----YENG YEARS OF ENGLISH

MULTIPLE R

--
046543

P SOWN:
1.31971

ADJUSTED R SQUARE 0,31210'

STANDARD ERROR 82,99363

VARIABLES IN THE EQUATION

TO SAT:

$
* VARIABLE LIST 1

REGRESSION LIST 1

.. _.

ANALYSIS OF VARIANCE OF SUM OF SQUARES MEAN SQUARE F

REGRESSION 13. 3761468.28636 289343.71434 42.00728

RESIDUAL 1162._ 8003788151636 .6687,94192

vAPIAPLE 9 BETA STD ERROR 8

RANK 1059192 . 0,33048 0.16254 230.842

rEY2 '16034249 q.09140 4.99235 10.716

Ilflir 1.657559 . 9.25031 0.42864 14.131

ylmfin 0.5765363 0.04076 6.34946 2.123

PACE! 7C.415117 ..4.04356 11.13331 3,147

PACE? 46.12535 .4.0A827 12.87605 12.777

TIMES
1,217413 0.02640 1.5e050 0.653

INtOm 1.3177g,1,_.... _0.12776 0.26184 25.335

HSTYP 12.57946 0.05792 5.46583 5.297

tOiEN1 16.24035 0.05779 7.15264 5.155

CniCH2
.. _ 3025185

.4.00800 12.48872 0.099

JUNIOR 5,972P93 0.02069 9.87171 0.366

YEN; 4.3419C 0.03736 6.08689 2456

(CONSTANT) 015.39992

.) ALL VARIABLES ARE 1N THE EQUATION

11

STATISTICS VHICN CANNOT,BE
COMPUTED APF PRMTED AS ALL NINES.

Note: SVERBI excluded from predicting
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Prediction of Second Math SAT Score - Subsample 6

I MULTIPLE REGRESSION *

DEPENDENT VARIABLE.. SMATH2 MATH SCORE-2N0 EXAM

Mr ABLE (S) ENTERED ON TEli NUMBER 1..

* * * * * * * * * VARIABLE LIST 1.

REGRESSION LIST 2

RANK HIGH SCHOOL CLASS RANK

SD? SEX REPOPTFD AS FPALE

TIME1O NO. OF MONTHS FROM FIRST RECORD TO SAT2

RACE1 OTHER MINORITY ETHNICS

RACE2 BLACKS

TUE BETWEEN SATI ANO_SAT2..

INCOM PARENTS INCOME LEVtL

HSTyP PRIVATE HIGH SEHOO_

COACH1 SCHOOL 'A' INTERCEPT.

COACH2 SCHOOL 'B' INTERCEPT

JUNIOR JUNIORS

GMAT LATEST MATH GRADE..

THAT YEARS OF MATH

..
. . . . . . . . , .

1 PULT1PLE R 0.67840
ANALYSIS OF VARIANCE OF SUM OF SQUARES MEAN SQUARE

,...

F

!
P MIRE 0.46022 REGRESSION 13, 6842426.25210 526340.63478 7621119

MIMEO R M1RE. 0.45419 RESIDUAL 1162. 8025170.98260 6906.34336

STANDARD ERROR 83,10441

VARIABLE

VARIABLES IN THE EQUATION

a BETA STO ERROR

Pox 1.935727 0.30609 0.16912

FER2 112.72!17 -0.1R930 5.12752

-W7934440-01 -0.00594 0.35021

! RACEI 1,3410k0 0.00250 11,75192

P4CE2 -0,10519 12,90144..

Tlr9 -0.2591192 -0.00471 1.59429

1
INCOM 1.166945 0.10063 0.26254

HSTYP -13.01475 -0,05331 5,48924

COACH1 16.64181 0.05268 7,16363

COACH2 -4414129 -1.00792 12.51515

.1 JUNICR -1F.36531 -0.05024 9,92665._

0PAT 2.576651 0.20609 0.34895

TeAT 32.77745 0.22813 .61284 .

(CONSTANT) 23.14532 ilm

1.1 ALL VARIABLES ARE IN THE EQUATION

F

111.010

0,424
1 all g 411111PSAA.101111ailit4.

0.063

0.013

2, 136

0.,,6

19.75t,

5.621

5.397

9m...0...Wm =MI..

0.122

2.698

54.270

82.310

'
STATISTICS WHICH CANNOT BE COMPUTED ARE PRINTED AS ALL NINES.

Note: SMATH1 excluded from predicting equation. 4.1.1.



APPENDIX D

Regressions Used to Estimate Expected

PSAT for Subsample 6



Prediction of First Math PSAT SC211:11EL 6

tallierateelo it f Iwo**. pu. LT/PLr ,,ccoEssioN tttttttt

CEPENDENT VARIABLE.. PSM1

VARIABLE(SrENTSED 0 STEP NUMBER '1,. RANK 'HIGH SCHOOL CLASS RANK

SEY2 SEY WORTH. AS FEPILE

RACF1 OTHFP MIORITY ETHNICS

'RACE: RACKS

1,10° PARENTS INCOME LEVU

fISTY° PRIVATE NIGH SCHCDL

-TIME:10 NO OF m047,6 FRO" FIRST RECORD TO PSAT

GMAT LATEST PATH WADE

TMAT YEARS MF MATH

VAAIARE UST 1

REGRESSION LIST 2

NULTI0LE R 6.60649
4'I4LYSIS OF VARIA%CE OF SUM OF SCUARES MEAN SOUARE F

r SGUA0r 1.3924P
Rr;;PESSION 9. 3°65P.21525 4255.35165 0.61E41

;PAW° ° MARC 1,36677
RFSIOUAL

.957. 59836.02067 62.52667

$T4!. O" ERAS 1o0y3p,

VOTAPLE

VARTARLES IN THE EOUATICN

5 FETA STD EPPOF P

WM.

;AT( f.064151 142131 .0.017°) -1:°.176

EFY2 -4 '1 %1 '0.21247 0,53P2P 63,45

parr' 4.56313P1N41 -0,00114 1.26117 5.002

Dim 4.321090 -0.569:4' -1.59697 '7.31°

1PCOm C,1;31.56° 0.0752 0.02733 14.329

'I5M '11147256 'f.05:173 0.5594P 4.405

ME ° .S.46) 5661. "01. 0#6?745 0.04241 1.177

CPU (.18)4193 5.14570 0.037V, 26.182

TwiT 2.524316 0.11517 0.376i$ 45,005

(CMTAT) 7.721156

ALL VARIARLES ARE IN THE WM
STATISTICS MCP reunr BE Co°PUTED ARE PRINTED AS ALL NINES.

(01 102
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Prediction of First Verbal :SAT Score - Subsample 6

MULTIPLE feJPEssIoN # twill* 066 6 VAPIARE LIIT

REGRESSION LIST 1

CEPINDE'T VAPIABLF.1 PSV1

VARIA9LECD'ENTERED OP STEP NOREA 1.. RANK HI5m SCHOOL CLAE: RAt:K

SEX? !Ex REPORTED 4f, FEYALE

GM LATEST E\GLIF' 6RnE

RAM OTHER MINORITY MAKS

RACE2 PLACKS

INCON PARENTS 'um LEVEL

-HSTYD PRIVATE H1G4 SChOOL

TIMEJ4 NO. OF MONTi'S FkOm FIRST RECORD ToPSAT

YEN6 YEARS OF ENGLISH .

muLT1cLF. R !.51i4I
g4LYs1S CF veklACE OF SUM OF MARES MEAN MARE F

D SP.u4:r 1.:R20, RrGRESSION
5, 24124.41948 26P0.45003 41,454N '

ANusun R MARE 0.?7571 RESIDUAL 9571 61283.E5406 64.03715

STP1DADD EIROP IhV0232

VADIAGLES IN THE ElUATION

y101481! R RUA STO VAS

PVIX t.19,13613 0.3566 -0.31746 10.909

5E1'2 .-1,41404 -O.11P7R 0.521,74 24,443

0.30,671;5 0.21270 0.04F1; 41016

F4CF1 4.567557 -1.15'64 .1.274q 4.056

QCE2 ..G.05917 1.61124 0.553

1!C14 C.$7 1;626n-01 0,011900 0,027;;: 0,148

HSTY0 1.352917 0,06676 -046331 5,768'

Ingo 0.4547137M1 0.02924 0.042G5 1.134

YEW: 1o5P2137 0.06966 0.62436 6.421

ICOrSTA"T/ "18712467

ALL VAFIADLES ARF. 111 THE EOULTIOU

STATISTICS WHICH CANNOT BE COMPUTED ARE PR1NTCD 45 ALL NINES,



ADDENDUM

"SCHOOL A" IN THIS STUDY IS THE STANLEY H. KAPLAN
EDUCATIONAL CENTER, INC.

"SCHOOL B" IS THE TEST PREPARATION CENTER, INC.


